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Detailed Action 
Specification 

1 . The abstract of the disclosure is objected to because the abstract should not include the 
title of the application at the top of the abstract page. Correction is required. See MPEP 

§ 608.01(b). 

Claim Objections 

2. Claim 13 is objected to because of the following informalities: the claim sentence should 
end with a Appropriate correction is required. 

Claim 17 is objected to because of the following informalities: the space for the term 
"request s" in line 3 should be deleted and the term "relies" should be written as "replies." 
Appropriate correction is required. 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims. 1-1.9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Rao (USP 
6,789,118). 

Regarding claim 1, Rao discloses a network processing device, comprising: 
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packet processing circuitry (see the circuitry in the multi-service network switch, col. 3, 
lines 53-54 and Fig. 1) adapted to receive an address request from any one of multiple processors 
(forwarding module FM; note that each slot on the switch accommodates a single interface FM 
module or card, see col. 3, lines 56-58) in the network processing device, the packet processing 
circuitry adapted to output the address request to a network (the IP forwarder in each FM 
provides the necessary packet forwarding and route processing intelligence and searches the 
ARP table for the destination address of an IP packet and sends out a MARP request for the 
destination address, see col. 10, lines 29-31 and col 1 1, lines 17-20 and col, 13. lines 36-46) and 
to receive an address reply to the address request (a MARP response packet is sent back to the 
originating FM so that the ARP table is updated with the destination address information, see 
col. 13, lines 43-46); and 

Rao does not explicitly show the packet processing circuitry adapted to multicast the 
address reply to multiple ones of the processors at the same time. However, Rao discloses that 
cell buses move user traffic between the FMs using the multicast circuitry and the IP cache 
residing in each of the FMs includes a list of the most recently IP source/destination address 
pairs, along with the physical port address and header information (see col. 5, lines 21-23 and 
col. 12, lines 15-23). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the multicast circuitry of the multi-service network switch with 
the method of updating and storing a list of the most recently port address in the IP cache such 
that the multicast circuitry will multicast the physical port address reply to the FMs at the same 
time. The motivation to do so is to speed up the address updating process of the IP cache 
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residing in each of these FMs that is interested in receiving the latest address information 
because using the multicast technique to forward address information will conserve bandwidth 
and reduce traffic by simultaneously delivering a single stream of information to a group of 
recipients. 

Regarding claim 2, Rao discloses all the aspects of the claimed invention set forth in the 
rejection of claim 1 above. Rao further discloses a network processing device according to claim 
1 wherein one or more of the multiple processors provide address resolution management that 
matches IP addresses with Media Access Control (MAC) addresses (the IP forwarder of the 
forwarding module obtain address information from the ARP table through a management ARP 
request and the ARP table resolves the IP addresses to MAC addresses, see col. 2, lines 40-41, 
col. 11, lines 17-20, col. 12, lines 31-37, and element 44, Fig. 2). 

Regarding claim 3, Rao discloses all the aspects of the claimed invention set forth in the 
rejection of claim 1 above. Rao further discloses a network processing device according to claim 
1 wherein the packet processing circuitry is located in a line card (the circuitry in the multi- 
service network switch includes a redundant bus architecture for interconnecting the FMs, see 
col. 4, lines 64-65 and the bus lines in Fig. 2) and the multiple CPUs are located in one or 
more control cards (each FM is a single interface card, see col. 3, lines 56-58). 

Regarding claim 4, Rao discloses all the aspects of the claimed invention set forth in the 
rejection of claim 1 above. Rao further discloses a network processing device according to claim 
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1 wherein the address request comprises an Address Resolution Protocol (ARP) request and the 
address reply comprises an Address Resolution Protocol (ARP) reply (see col 13, lines 33-46). 

Regarding claim 5, Rao discloses all the aspects of the claimed invention set forth in the 
rejection of claim 1 above. Rao further discloses a network processing device according to claim 
1 including address tables (ARP tables) associated with each of the multiple processors (ARP 
tables are associated with forwarding modules FMs, see Fig. 4), the processors in parallel (see 
FMs in parallel, Fig. 1) each adding an IP address and associated Media Access Control address 
to the associated address tables received in the multicast address reply (IP address and MAC 
address are added to the ARP table, see col. 12, lines 3 1-37 and Fig. 8). 

Regarding claim 6, Rao discloses all the aspects of the claimed invention set forth in the 
rejection of claim 1 above. Rao further discloses a network processing device according to claim 
1 wherein the packet processing circuitry (the multi-service network switch provides a generic 
forwarding interface GFI to enable distributed multicasting by using a port addressing scheme to 
forward packets anywhere in the switch, see col. 27, lines 22-32) converts the address reply from 
one or more unicast packets to one or more multicast packets and sends the multicast packets to 
each of the processors at the same time (GFI allows distributed multicasting by sending a packet 
to a multicast group where each of the recipient cards of the multicast group receives the packet, 
see col. 29, lines 13-20). 



Application/Control Number: 09/837,896 Page 6 

Art Unit: 2664 

Regarding claim 7, Rao discloses all the aspects of the claimed invention set forth in the 
rejection of claim 1 above. Rao further discloses a network processing device according to claim 
1 including a switch fabric (see generic forwarding interface GFI, Fig. 4) coupled between the 
packet processing circuitry and the processors, the switch fabric including separate egress ports 
for separately sending the same address reply to each one of the processors (GFI of the IP 
forwarder module allows distributed multicasting by sending a packet to a multicast group where 
each of the recipient cards of the multicast group receives the packet, see col. 29, lines 13-20 and 
Fig. 4). 

Regarding claim 8, Rao discloses a method of updating addresses, comprising: 

sending the packet out with the first address to another network device (FM places the 
MARP requests in front of the IP packet and forwards the IP packet out the appropriate interface 
such as an Ethernet network device, see col. 13, lines 38-39 and PM 12a, Fig. 1); 

receiving an address request from one or more of the applications or processors for a 
second address associated with the first address (receiving a management ARP request 
associated with the IP address from the IP forwarder module of the FM for the destination port 
address associated with the IP address, see col. 13, lines 33-41); 

sending the address request over a network (broadcasts the MARP request out on the 
management bus (see col. 13, lines 39-40); 

receiving an address reply from the network identifying the second address 
associated with the first address (originating FM receiving a MARP response packet so that the 
FM's ARP table can be updated with the port address information, see col. 13, lines 43-46); and 
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Rao does not explicitly show the method of broadcasting the address reply to multiple 
ones of the applications or processors at the same time. However, Rao discloses that cell buses 
move user traffic between the FMs using the multicast circuitry and the IP cache residing in each 
of the FMs includes a list of the most recently IP source/destination address pairs, along with the 
physical port address and header information (see col. 5, lines 21-23 and col. 12, lines 15-23). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the multicast circuitry of the multi-service network switch with 
the method of updating and storing a list of the most recently port address in the IP cache such 
that the multicast circuitry will broadcast the physical port address reply to the FMs at the same 
time. The motivation to do so is to speed up the address updating process of the IP cache 
residing in each of these FMs because using the broadcast technique o forward address 
information will conserve bandwidth and reduce traffic by simultaneously delivering a single 
stream of information to a group of recipients. 

Regarding claim 9, Rao discloses all the aspects of the claimed invention set forth in the 
rejection of claim 8 above. Rao further discloses a method according to claim 8 including using 
an Address Resolution Protocol (ARP) to send the address request and receive the address reply 
(see col. 13, lines 33-46). 

Regarding claim 10, Rao discloses all the aspects of the claimed invention set forth in the 
rejection of claim 8 above. Rao further discloses a method according to claim 9 including 
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broadcasting the ARP reply to the multiple applications or processors by designating the ARP 
reply packets as multicast packets. 

Regarding claim 1 1 , Rao, discloses all the aspects of the claimed invention set forth in the 
rejection of claim 8 above. Rao further discloses a method according to claim 8 including 
individually updating address tables associated with each one of the applications or processors 
with the second address from the second address from the address reply (see col. 12, lines 16-20 
and col. 13, lines 33-46). 

Regarding claim 12, Rao discloses all the aspects of the claimed invention set forth in the 
rejection of claim 8 above. Rao further discloses a method according to claim 8 wherein the first 
address is an Internet Protocol address and the second address is a Media Access Control (MAC) 
address (see col. 12, lines 31-37). 

Regarding claim 13, Rao discloses all the aspects of the claimed invention set forth in the 
rejection of claim 8 above. Rao further discloses a method according to claim 8 including 
broadcasting the address reply from a line card in a network processing device to the multiple 
applications or processors in one or more control cards in the same network processing device 
(GFI of the IP forwarder module, see Fig. 4 allows distributed multicasting by sending a packet 
to a multicast group where each of the recipient cards of the multicast group receives the packet, 
see col. 29, lines 13-20, and col. 27, lines 22-32). 
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Regarding claim 14, Rao discloses all the aspects of the claimed invention set forth in the 
rejection of claim 8 above. Rao further discloses a method according to claim 8 including 
receiving the packet with the first address from an IP network and sending the address request to 
endpoints in an Ethernet network (see col. 4, lines 16-22, and elements 10, 12a, Fig. 1). 

Regarding claim 15, Rao discloses a network processing device, comprising: 
multiple processors for controlling operations in the network processing device 
(forwarding modules FMs for providing on-board intelligence, route forwarding, and route 
processing information distributed packet routing for the multi-service network switch, see col. 
3, lines 53-60); and 

Rao does not explicitly show the packet processing circuitry (see Fig. 1) adapted to detect 
unicast control packets from a network and convert the unicast control packets into a multicast 
control packets that are relayed in parallel to the multiple processors at the same time. However, 
Rao discloses that cell buses move user traffic between the FMs using the multicast circuitry and 
the IP cache residing in each of the FMs includes a list of the most recently IP source/destination 
address pairs, along with the physical port address and header information (see col. 5, lines 21-23 
and col. 12, lines 15-23). Rao further discloses the method of allowing distributed multicasting 
by sending a packet to a multicast group where each of the recipient cards of the multicast group 
receives the packet (see col. 29, lines 13-20). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the multicast circuitry of the multi-service network switch with 
the method of updating and storing a list of the most recently port address in the IP cache such 
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that the multicast circuitry will multicast the physical port address reply, which is received as a 
unicast packet, to the FMs at the same time. The motivation to do so is to speed up the address 
updating process of the IP cache residing in each of these FMs that is interested in receiving the 
latest address information because using the multicast technique to forward address information 
will conserve bandwidth and reduce traffic by simultaneously delivering a single stream of 
information to a group of recipients. 

Regarding claim 16, Rao discloses all the aspects of the claimed invention set forth in the 
rejection of claim 15 above. Rao further discloses a network processing device according to 
claim 15 wherein the control packets comprise address resolution protocol packets (management 
ARP response packet, see col. 13, lines 33-46). 

Regarding claim 17, Rao discloses all the aspects of the claimed invention set forth in the 
rejection of claim 16 above. Rao further discloses a network processing device according to 
claim 16 including multiple network interfaces (forwarding modules FMs, see element 10, Fig. 
1) each coupled to different ports (see Fig. 1) and adapted to detect replies to address resolution 
requests (the IP forwarder module of FM invokes an management ARP request to discover the 
destination address, see col. 2, lines 52-53, col. 13, lines 33-41, and Fig. 9) and. 

Rao does not explicitly show broadcasting the detected replies to the multiple processors. 
However, Rao discloses that cell buses move user traffic between the FMs using the multicast 
circuitry and the IP cache residing in each of the FMs includes a list of the most recently IP 
source/destination address pairs, along with the physical port address and header information 
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(see col. 5, lines 21-23 and col. 12, lines 15-23). Rao further discloses the method of allowing 
distributed multicasting by sending a packet to a multicast group where each of the recipient 
cards of the multicast group receives the packet (see col. 29, lines 13-20). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the multicast circuitry of the multi-service network switch with 
the method of updating and storing a list of the most recently port address in the IP cache such 
that the multicast circuitry will broadcast the physical port address reply, which is received as a 
unicast packet, to each of the FMs at the same time. The motivation to do so is to speed up the 
address updating process of the IP cache residing in each of these FMs that is interested in 
receiving the latest address information because using the broadcast technique to forward address 
information will conserve bandwidth and reduce traffic by simultaneously delivering a single 
stream of information to a group of recipients. 

Regarding claim 18, Rao discloses all the aspects of the claimed invention set forth in the 
rejection of claim 16 above. Rao further discloses a network processing device according to 
claim 16 including address tables (ARP tables) associated with each one of the multiple 
processors (ARP tables are associated with forwarding modules FMs, see Fig. 4), the|processors 
updating the associated address tables with an address contained in the address resolution 
protocol packets reply multicast from the packet processing circuitry (IP address and MAC 
address are added to the ARP table by the IP forwarder of the FM module, see col. 12, lines 31- 
37 and Fig. 8). 
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including address tables (ARP tables) associated with each of the multiple processors 
(ARP tables are associated with forwarding modules FMs, see Fig. 4), the processors in parallel 
(see FMs in parallel, Fig. 1) each adding an IP address and associated Media Access Control 
address to the associated address tables received in the multicast address reply (IP address and 
MAC address are added to the ARP table, see col. 12, lines 31-37 and Fig. 8). 

Regarding claim 19, Rao discloses all the aspects of the claimed invention set forth in the 
rejection of claim 16 above. Rao further discloses a network processing device according to 
claim 15 including a switch fabric (cell buses, see element 20, Fig, 1) having individual egress 
ports coupled to each one of the multiple processors (see ports that are coupled to the FMs, see 
element 10, Fig. 1). Rao does not explicitly show each one of the egress ports sending control 
packets from the packet processing circuitry in parallel to the multiple processors at the same 
time. 

However, Rao discloses that cell buses move user traffic between the FMs using the 
multicast circuitry and the IP cache residing in each of the FMs includes a list of the most 
recently IP source/destination address pairs, along with the physical port address and header 
information (see col. 5, lines 21-23 and col. 12, lines 15-23). Rao further discloses the method of 
allowing distributed multicasting by sending a packet to a multicast group where each of the 
recipient cards of the multicast group receives the packet (see col. 29, lines 13-20). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the multicast circuitry of the multi-service network switch with 
the method of updating and storing a list of the most recently port address in the IP cache such 
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that the multicast circuitry will multicast the physical port address reply, which is received as a 
unicast packet, to the FMs at the same time. The motivation to do so is to speed up the address 
updating process of the IP cache residing in each of these FMs that is interested in receiving the 
latest address information because using the multicast technique to forward address information 
will conserve bandwidth and reduce traffic by simultaneously delivering a single stream of 
information to a group of recipients. 

Conclusion 

4. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure with respect to method and apparatus for updating addresses in network processing 
device. 

US Patent 6,751,191 to Kanckar et al. 

US Patent 5,790,546 to Dobbins et al. 

US Patent 6,650,646 to Galway et al. 

US Patent 5,8 1 8,842 to Burwell et al. 

US Patent 6, 1 92,05 1 to Lipman et al. 

US Publication 2002/0107908 to Dharanikota 
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5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kevin Mew whose telephone number is 703-305-5300. The 
examiner can normally be reached on 9:00 am - 5:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wellington Chin can be reached on 703-305-4366. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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